Enhanced ATP release from rat bladder urothelium during chronic bladder inflammation: effect of botulinum toxin A.
The effects of mechanoreceptor stimulation and subsequent ATP release in cyclophosphamide evoked chronic bladder inflammation was examined to demonstrate: (1) whether inflammation modulates ATP release from bladder urothelium and (2) whether intravesical botulinum toxin A administration inhibits urothelial ATP release, a measure of sensory nerve activation. ATP release was measured from rat bladders in a Ussing chamber, an apparatus that allows one to separately measure resting and mechanoreceptor evoked (e.g. hypoosmotic stimulation) ATP release from urothelial and serosal sides of the bladder. Cystometry was utilized to correlate changes in ATP release with alterations in the frequency of voiding and non-voiding bladder contractions, in vivo measures of bladder afferent activity. The resting urothelial release of ATP was not significantly affected by either cyclophosphamide or botulinum toxin A treatment. However, evoked ATP release following hypoosmotic stimulation was significantly increased (i.e. 94%) in chronic cyclophosphamide treated bladder urothelium compared to control bladders. In addition, botulinum toxin A treatment significantly reduced hypoosmotic shock induced ATP release in cyclophosphamide treated animals by 69%. Cystometry revealed that cyclophosphamide and botulinum toxin A treatments altered non-voiding (i.e. cyclophosphamide increased, botulinum toxin A decreased) but not voiding contraction frequency suggesting that alterations in urothelial ATP release selectively diminished underlying bladder C-fiber nerve activity. Finally, intravesical instillation of botulinum toxin A did not affect ATP release from the serosal side implying that its effects were confined to the urothelial side of the bladder preparation.